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Abstract/Synopsis Development and characterization of Pigeonpea [Cajanus cajan (L.) Millisp.] EST-SSR markers and analysis of allelic variation across related species and legumes. Pigeonpea [Cajanus cajan (L.) Millspaugh] is one of the most important food legumes of semi-arid tropical and subtropical regions, has limited genomic resources, particularly expressed sequence based (genic) markers. Expressed sequence tags (ESTs) are fragments of mRNA derived through single sequencing reactions performed on randomly selected clones from cDNA libraries. In this study, ~1.7 million ESTs were generated from leaf, root, stem, pod, bud and immature seed of two pigeonpea varieties, Asha and UPAS-120 by Sanger and 454-next generation sequencing. Out of this, 43,324 unigene contigs derived from 454 GS-FLX pyrosequencing were used to generate 3,771 genic-SSR loci, excluding homopolymeric and compound repeats, were identified; of which 2,877 PCR primer pairs were designed for marker development. Dinucleotide was the most common repeat motif with a frequency of 60.41%, followed by tri- (34.52%), hexa- (2.62%), tetra- (1.67%) and pentanucleotide (0.76%) repeat motifs. Primers were synthesized and tested for 772 of these loci with repeat lengths of ≥18 bp. Finally we developed 550 validated genic-SSR markers in pigeonpea. From these, 20 highly polymorphic markers were used to evaluate the genetic relationship among 22 pigeonpea varieties and eight wild species. The number of alleles at these loci ranged from 4-10 and the polymorphism information content values ranged from 0.46 to 0.72. Neighbor-joining dendrogram showed distinct separation of the different groups of pigeonpea cultivars and wild species. These markers also proved very useful in intra and inter specific transferability showing high cross-species transferability ranging from 79.5 to 87.0% across the nine cajanus species and from 16.0 to 50.0% across the seven legume genera. We evaluated 200 pigeonpea genic-SSR markers and observed a clear correlation between transferability rate of markers and phylogenetic distance between the species. Sequence analysis indicated that the same size of PCR product was not always associated with conserved SSR sequence and different size PCR products were not necessarily due SSR size differences. Dendrogram constructed on the basis of these loci not only separated all the pigeonpea cultivars from their wild species and validated the proximity of C. cajan to C. platycarpus but also elucidated the phylogenetic relationships among the species of four major clades of subfamily Papilionoideae. These cross-transferable markers can be used for genetic mapping within and across species and will provide powerful tool for molecular breeding in different crop legume species. This study provides an insight into the distribution of SSRs in the pigeonpea transcribed regions and also demonstrates the development and utilization of genic-SSRs. In addition to proving their suitability for genetic diversity analysis, their high rates of transferability also proved their potential for comparative genomic studies and for following gene introgressions and evolution in wild species, which constitute the valuable gene pool in pigeonpea. 


